Knockdown of cortical transthyretin expression around implanted neural prosthetic devices using intraventricular siRNA injection in the brain.
Neural prosthetic devices are showing increasing clinical use for the treatment of a variety of neurological disorders. However the functions on these devices are often limited due to an inability to effectively and chronically interface with neural tissue. The insertion of devices has been shown to result in significant cellular and vascular trauma surrounding the insertion site. In particular, the up-regulation of genes involved in neuronal degeneration are believed to contribute to the loss of neuronal tissue. RNA interference is a novel technique for the development of antisense therapeutics for the post-transcriptional silencing of specific genes. In order to demonstrate the feasibility of RNA interference for gene-specific silencing in vivo, a short interfering RNA targeting transthyretin, was infused prior to unilateral device insertion. Injection of siRNA was found to significantly reduce the expression of transthyretin mRNA when expression was assessed at 1 week following device insertion. Concomitant decreases in transthyretin protein levels were also observed. These data demonstrate the feasibility of using RNA interference to modulate the initial reactive cellular responses that occur in the brain following insertion of neural prosthetic devices.